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ABSTRACT 
Background- In current generation, the patient tends to perceive more aesthetically 
driven smile and facial appearance, resulting in an increased interest in achieving 
optimal treatment outcomes. And hence, requirement of proper determination of 
appropriate dimension of maxillary anterior teeth has become more relevant. The 
relationship between facial measurements and tooth size provide guidance for selection 
of maxillary anterior tooth size. 
MATERIALS AND METHODS- Thirty undergraduate students were enrolled in the 
study. They were divided into two groups.  Group A - contains 15 female and    Group B – 
contains 15 males. Two standardized colour photographs of each participant were made 
at the rest vertical dimension from a frontal and a profile view. The frontal parameters-
bizygomatic width, interpupillary distance, intercanthal distance, interalar width, and 
intercommissural width were measured . The images were entered into image 
processing software (AutoCAD 2006; Autodesk, Inc) that allowed the photographs to be 
calibrated and facial parameters to be measured with digital caliper. Impressions of the 
maxillary arches were made with irreversible hydrocolloid impression material. The 
measurements of the teeth were made on a maxillary cast using digital sliding caliper. 
The width of each anterior tooth was recorded, and the combined width of the 6 
anterior teeth on the straight line was calculated. The means and standard deviations 
from descriptive measurements were calculated and analyzed for face and maxillary 
anterior tooth ratios and correlations using statistical analysis. 
RESULTS- No significant difference was found in tooth measurement among male and 
females. Mean overall facial measurement for in male was 54.01±31.76 and in female it 
was 54.13±32.23. By using students unpaired t test statistically no significant difference 
was found in overall facial parameter among male and female (t=1.21, p=0.23). 
CONCLUSION: No consistent ratio was found between the facial dimensions and 
mesiodistal dimensions of the 6 maxillary anterior teeth among the males and females 
Keywords- tooth width and facial dimensions, bizygomatic width, interpupillary 
distance, intercanthal distance, interalar width, intercommissural width 
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INTRODUCTION  
As the current generation has become 
more conscious about the dental esthetics 
and facial appearance, they tend to seek 
more esthetically driven treatment 
outcomes.1 and along with that, the 
generation heading towards 60 or more 
years of age is getting aware about the 
maintenance of natural dentition with 
improved appearance and function, 
implying to a positive sign of aging.2 
According to Lombardi the proportion of 
selected tooth form should be in equation 
with the facial anatomy.3 Levin stated that 
the golden proportion gives the most 
harmonious teeth ratios4; while according 
to Preston, tooth ratios seldomly follow 
the golden proportion.5 
When pre-extraction records are not 
available, selection of appropriate anterior 
teeth get randomised. Various anatomic 
landmarks have been recommended for 
determining the accurate size of anterior 
teeth such as bizygomatic width, 
interpupillary distance, intercanthal 
distance, interalar distance, and 
intercommissural width.6 
According to Berry7, the ratio of the 
maxillary central incisor width to the 
bizygomatic width is 1:16, whereas House 
and Loop8 reported a ratio of 1:13 and 
1:19 and verdicted that Bizygomatic width 
may not be suitable for determining the 
width of maxillary central incisor 
With respect to eye measurements, 
Cesario and Latta9 reported that a factor 
of 1:6.6 is present between the 
interpupillary distance and the mean 
mesiodistal width of the maxillary central 
incisor. While Abdullah reported that the 
intercanthal distance is in golden 
proportion with the combined width of 
the maxillary central incisors.10 
 
 
Johnson11 stated that understanding of 
the facial form of people belonging to 
different ethinicities might help 
practitioners in providing treatment in 
harmony with the facial appearance. 
However there are certain studies, which 
stated that tooth size may vary within 
different ethnic groups. 
Rosensteil and Rashid12 conducted a 
web-based study determining the 
preferences of people for esthetics in 
recognition with gender, residential area, 
and ethnicity. The most appropriate 
preferences were determined for midline 
diastema and the least appropriation was 
for tooth proportion. 
Therefore, the purpose of this study was 
to gather and acknowledge the data to 
establish perception for predicting the 
anterior tooth dimensions based on facial 
proportions in males and females between 
18-25 years of age. The null hypothesis 
were that, no consistent ratio and 
correlation would be seen between the 
facial measurement and tooth dimension 
in male and females of 18-25 years of age. 
 
MATERIALS AND METHODS-  
A total of thirty voluntary undergraduate 
students (Swargiya Dadasaheb Kalmegh 
Smruti Dental College and Hospital 
Nagpur) with a complete permanent 
dentition were included in the study. Out 
of 30 students, 15 were males and 15 were 
females. The participants were at least 18 
years of age and had all their maxillary 
teeth. These teeth were without dental 
restorations that could affect the width of 
the teeth, were in good alignment, and 
were without major crowding or spacing. 
The exclusion criteria were history of 
trauma, congenital or acquired defects in 
the head and neck region, history of 
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maxillofacial surgery, obvious asymmetry 
of the face, history of orthodontic 
treatment. 
30 participants were divided into two 
groups according to inclusion criteria. 
 Group A -contains total of 15 females 
 Group B - contains total of 15 males. 
  
Two standardized color photographs of 
each participant were made at the rest 
vertical dimension from a frontal and a 
profile view (fig1). All photographs were 
made with the participant’s head in close 
proximity to the wall.  The frontal 
parameters –   bizygomatic width, 
interpupillary distance, intercanthal 
distance, interalar width, and 
intercommissural width were measured 
on each frontal view   photograph. The 
images were entered into image 
processing software (AutoCAD 2006; 
Autodesk, Inc) that allowed the 
photographs to be calibrated and facial 
parameters to be measured with digital 
caliper (fig 2).  
 
       
 
 
 
 
 
 
  
 
 
Impressions of the maxillary arches were 
made with irreversible hydrocolloid 
impression material and poured in Type 
IV dental stone. The measurements of the 
teeth were made on a maxillary cast using 
digital sliding caliper (fig 3).  
 
 
The width of each anterior tooth was 
recorded, and the combined width of the 6 
anterior teeth on the straight line was 
calculated. Each measurement was 
considered to be continuous and was 
made 3 times; the average of the 3 
measurements was used.   Statistical 
analysis was done by using descriptive 
and inferential statistics using student’s 
unpaired t test and Pearson’s correlation 
coefficient and software used in the 
analysis were SPSS 22.0 version and 
GraphPad Prism 6.0 version and p<0.05 is 
considered as level of significance. 
 
 
 
 
 
 
 
 
 
RESULTS:  
Mean tooth measurement for male was 
7.36±1.03 and for female it was 7.58±0.96. 
By using student’s unpaired t test 
statistically no significant difference was 
found in tooth measurement among male 
and females (t=1.41, p=0.15). (Table 1 
and graph 1)  
 
 
 
 
 
 
 
 
 
 
 
 
 
Table 1 
Fig. 1 Standarized 
photograph Frontal 
view 
 
Fig. 2 Standarized 
photograph Frontal view 
with facial measurements 
Fig. 3 Measurement with digital vernier 
caliper 
 Table 1 Descriptive statistics showing tooth parameters 
among male and females 
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Mean Facial Measurement for IPD was 
51.35±4.03 and in female it was 
52.73±3.08. By using students unpaired t 
test statistically no significant difference 
was found in IPD parameter among male 
and female (t=1.03, p=0.30). 
 
Mean facial measurement for ICD in male 
was 26.07±2.55 and in female it was 
27.93±4.11. By using students unpaired  
t test statistically no significant difference 
was found in ICD parameter among male 
and female (t=1.45, p=0.15). 
  
Mean facial measurement for BW in male 
was 114±7.40 and in female it was 
115.26±7.54. By using students unpaired t 
test statistically no significant difference 
was found in BW parameter among male 
and female (t=0.45, p=0.65). 
 
Mean facial measurement for IAW in male 
was 34.57±3.10 and in female it was 
32.73±2.60. By using students unpaired t 
test statistically no significant difference 
was found in IAW parameter among male 
and female (t=1.73, p=0.09). 
 
Mean facial measurement for ICW in male 
was 44.07±5.51 and in female it was 
42±3.56. By using students unpaired t test 
statistically no significant difference was 
found in ICW parameter among male and 
female (t=1.21, p=0.23). 
Mean overall facial measurement for in 
male was 54.01±31.76 and in female it 
was 54.13±32.23. By using students 
unpaired t test statistically no significant 
difference was found in overall facial 
parameter among male and female 
(t=1.21, p=0.23) (table 2, graph 2).  
 
By using student’s unpaired t test negative 
correlation was found between tooth 
parameters and facial parameters in 
males(r=-0.04, p=0.97) and in females(r=-
0.03, p=0.73). (Table 3, graph 3.1, 3.2) 
 
DISCUSSION: 
The present study shows that no 
consistent ratio and correlation exist 
between facial dimensions and 
mesiodistal dimensions of the 6 maxillary 
anterior teeth among the males and 
females between 18 to 25 years of age. 
And along with that no stable ratio and 
correlation were found between the width 
of central incisor, 2 central incisors, and 4 
maxillary incisors to the intercanthal 
distance. 
The maxillary central incisor width-to-
bizygomatic width ratio of 1:16 as stated 
by Berry7 was not verified in this study, 
which was near to the findings of House 
and Loop8 (1:13 to 1:19). This study has 
used bizygomatic measurement as the 
widest dimension of facial form. The factor 
of 6.6 between the interpupillary distance 
and the width of the maxillary central 
incisor, as founded by Cesario and Latta9, 
was not verified in this study. 
Krajicek13 in their study found a stable 
ratio between the width of the 6 maxillary 
anterior teeth and interalar width as 
measured on the soft tissue of cadavers. 
As we have conducted the study on live  
 
 
 Graph 1 Column chart showing tooth parameters 
among male and females 
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Table 2 Descriptive statistics for facial parameters 
Figure 2 Scatter plot showing  negative correlation between tooth parameters and facial parameters in males  and 
female  
Graph 2 Column chart showing facial parameters 
Table 3  Correlation between tooth parameters and facial 
parameters 
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participants, our study was not in 
accordance with their results. 
The results from the present study were 
not in accordance with any specific study 
but did have some resembling area aiding 
an interesting vision on discussion. 
Variations in methodology measurement 
and in undertaken population could 
possibly had a significant effect on the 
study variations and differences found. 
CONCLUSION: 
Within the limitations of this study, the 
following conclusions were drawn: 
1. No consistent ratio was found between 
the facial dimensions and mesiodistal 
dimensions of the 6 maxillary anterior 
teeth among the males and females 
between 18-25 years of age. The only 
nearly identical stable ratio identified in 
this study was the width of the central 
incisor and bizygomatic width 
2. No correlation was found between the 
facial dimensions and mesiodistal 
dimensions of the 6 maxillary anterior 
teeth among the males and females 
between 18 to 25 years of age. 
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